Objective To evaluate the Health-Related Quality of Life (HRQoL) of American Indians with diabetes, hypertension, or both conditions using the SF36; and to explore how the HRQoL is associated with help seeking among American Indians with and without these chronic conditions. Methods We analyzed data obtained from respondents with diabetes and/or hypertension who participated in a large epidemiological study of two culturally distinct American Indian tribes. Comparison data were provided by an age, gender, and tribe matched sample from the same study who did not report either condition. Results The respondents with both diabetes and hypertension had the lowest HRQoL on all eight subscales of SF36. Confirmatory factor analysis (CFA) showed that the assumption of equivalent factor loadings for participants with and without diabetes and/or hypertension was not satisfied. Biomedical service use was significantly associated with the SF36 physical health factor in those with hypertension only. Help seeking from traditional healers was significantly negatively related to physical factor scores for all the respondents except those with diabetes only. Conclusions Participants with comorbid diabetes and hypertension had worse HRQoL. The relationships between HRQoL and different types of help seeking varied depending on the comorbidity status of the respondents.
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Introduction
Chronic medical conditions often impact multiple dimensions of health-related quality of life (HRQoL). Diabetes and hypertension are two common chronic conditions in American Indians. These two ''silent'' conditions frequently coexist, leading to additive increases in the risk of life-threatening cardiovascular disease, which is the leading cause of death among natives [1] [2] [3] . Diabetes disproportionately affects American Indians; its prevalence is, on average, 2-3 times greater than that among others in the United State [4, 5] . The prevalence of hypertension among American Indians has typically been similar to or lower than the rates for whites [6] , but has increased rapidly in recent years [7, 8] . Further, hypertension is significantly associated with diabetes and is a well-known precursor of many of its microvascular and macrovascular complications. Hence, hypertension in American Indians also deserves rigorous attention because of the high prevalence of diabetes and the high morbidity and mortality attributable to the complications of diabetes, such as retinopathy and end-stage renal disease. People with diabetes have lower HRQoL scores than people with no chronic illness [9, 10] and those with more severe conditions report significantly lower HRQoL across domains [11] [12] [13] . The relationship between hypertension and HRQoL is less clear; most studies show a negative association between HRQoL and hypertension [14] [15] [16] but others show no relationship [17, 18] . It is particularly inconsistent for specific domains of the HRQoL. For example, while some studies did not find a significant association between hypertension and Bodily Pain (BP) [19, 20] , others did [16, 21, 22] . It was hypothesized that those observations might reflect an association between disease severity and pain, but most of those studies did not measure disease severity [16] . A number of studies have assessed HRQoL among those with diabetes and associated comorbidities [23] [24] [25] [26] [27] [28] [29] , but only a few of these have focused on diabetes and hypertension, with mixed results. Some studies showed poorer HRQoL among patients with both conditions compared to those with one condition [26] [27] [28] , while others indicated that the HRQoL was not lower among diabetic patients with comorbid hypertension [25] . Moreover, none of the previous studies investigated the HRQoL with these two chronic conditions in American Indians.
The Medical Outcomes Study 36-item Short Form Health Survey (SF36) [30, 31] is a widely used measurement of HRQoL. Exploratory factor analyses of SF36 data from a national probability sample of the United States confirmed that two dimensions-physical and mental components of HRQoL-efficiently explain the pattern of covariance among eight SF36 subscales. Using factor scores from these analyses, the Physical and Mental Component Summaries (PCS and MCS, respectively) have become common SF36 scale scores [32, 33] . However, in using these component scores, the two-factor structure and factor scores are assumed to be equivalent across samples-an assumption that has not been tested extensively for those with different chronic conditions, particularly among ethnic minorities.
In recent years, low self-reported HRQoL has been shown to be significantly associated with high rates of health services utilization and mortality in Veterans Affairs patients [34] . These findings suggest that PCS and MCS scores can be used to identify patients at higher risk of health care utilization and poor health outcomes, who might be a cost-effective target population for future interventions. However, the relationship between selfreported HRQoL and services use among American Indians remains unexplored. The health service ecology for American Indian populations differs significantly from that of other Americans. The Indian Health Service (IHS) is the primary source of biomedical services in many reservation communities. Yet this agency is dramatically underfunded [35] , leaving its contribution to addressing local need unclear. At the same time, studies in rural, reservation, and urban communities have found a high prevalence of use of traditional healing among American Indians [36] [37] [38] [39] [40] . Previous studies [36] showed that such practices are often important and independent sources of health care for American Indians. We use the broader concept of ''help seeking'' to refer to use of either biomedical services or traditional healing in this article.
Using data collected as part of a large community-based service utilization and psychiatric epidemiological study of American Indians, the current study evaluated HRQoL among American Indians with diabetes, hypertension, or both conditions using the subscales of SF36; assessed the factor structure of SF36 and the measurement equivalence of the resulting physical and mental health factors among those with and without these chronic conditions; and explored how measures of HRQoL are associated with different types of help seeking among American Indians with and without diabetes and/or hypertension. We hypothesized that American Indians with comorbid diabetes and hypertension would report a significantly worse HRQoL and higher rates of help seeking.
Methods
Study design and sample
Data for this study were drawn from the American Indian Service Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project (AI-SUPERPFP), a communitybased cross-sectional survey conducted in two American Indian reservation communities. The AI-SUPERPFP methods are described in greater detail elsewhere [41] and on the study website (http://www.uchsc.edu/ai/ncaianmhr/ research/superpfp.htm). AI-SUPERPFP data were collected between 1997 and 1999 from enrolled members of Southwest (SW) and Northern Plains (NP) tribes who were 15-54 years old and who lived on or within 20 miles of their reservations at the time of sampling (1997). To protect the confidentiality of the participant communities, we use the general descriptors of NP and SW rather than specific tribal names. These two participating tribes are among the larger tribes in the United States and represent both the diversity and common experiences of the American Indian population.
Tribal rolls, the official enumeration of tribal members, were used to define the target populations. Using stratified random sampling procedures [42] , participants were selected from the tribal rolls and stratified by tribe, age (15-24, 25-34, 35-44, and 45-54) , and gender. Overall, 46.5 and 39.5% of the SW and NP tribal members, respectively, were found to be living on or near their reservations. Of those located and found eligible, 73.7% of the SW tribe and 76.8% of the NP tribe agreed to participate in the study (N = 3,084; 1,638 NP and 1,446 SW), with response rates slightly lower for male tribal members and younger tribal members.
Colorado Multi-Institutional Review Board approval was obtained before data collection along with appropriate tribal approvals. All participants provided informed consent. Interviews were computer assisted and administered by tribal members intensively trained in research and interviewing methods. Extensive quality control procedures verified that all portions of the location, recruitment, and interview procedures were conducted in a standardized, reliable manner.
Here, we identified four groups of respondents, based on self-reported chronic disease status: (1) comorbid diabetes and hypertension (N = 132), (2) diabetes alone (N = 118), (3) hypertension alone (N = 331), and (4) a reference group without diabetes or hypertension. Because the age and gender distributions are quite different between respondents with diabetes and/or hypertension and those without these two chronic conditions, the respondents without diabetes or hypertension were assigned random numbers within tribe, age, and gender blocks. We randomly selected respondents within these blocks to generate a one-to-one matched sample (N = 581) to the respondents with diabetes and/or hypertension.
Measures
Chronic conditions were determined based on self-reports. Respondents were asked, for each of 28 medical conditions, whether they ever had the problem and whether it had ever been diagnosed by a health care professional. Only respondents who indicated that a health care professional had diagnosed their conditions were included in this study.
One question from the SF36 was deleted (''I expect my health to get worse'') from the AI-SUPERPFP SF36 due to cultural considerations. The SF36 measures eight dimensions of health: Physical Functioning (PF), RolePhysical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role-Emotional (RE), and Mental Health (MH). All subscales were recoded to range from 0 to 100, and most assessed the absence of limitations such that 0 implied extreme limitations and 100 signified no limitations on that particular dimension. Three subscales deviated from this pattern. For the General Health, Vitality, and Mental Health subscales, midrange responses indicated average general health, vitality, or mental health; scores lower or higher than this indicated lower or higher than average health status on these dimensions.
Help seeking for physical health problems was assessed using sets of questions measuring service use, satisfaction with services, and barriers to accessing care in the past year among participants who reported having a physical health problem. The IHS is the primary provider of ambulatory and hospital-based care for physical health as well as psychiatric problems among these two tribes. Such services are provided without cost to users, pursuant to treatydefined obligations on the part of the Federal government. Examples of other providers of biomedical services were tribally operated facilities and the Veterans Administration [43] . In addition to biomedical services mentioned earlier, American Indian tribes have a rich history of traditional healing through consultation with medicine people and ceremonies designed to intervene in the spiritual world to affect healing. Traditional systems of healing are active in both tribes reported here. Tribal members who participated in focus groups prior to AI-SUPERPFP data collection pointed out that speaking of the use of traditional healing ''services'' made little sense; rather one approaches a healer to ask for help, and the healer, ''patient,'' and his or her family come together to seek resolution. Hence, the suggestion was made that this construct was best labeled ''help seeking.''
Analyses
The SF Health Outcomes Scoring Software [44] was used to assess item and scale performance as well as to create the eight subscales that were used in the factor analyses. Differences in group characteristics were examined by ANOVA analyses or v 2 analyses. Pairwise comparisons with Bonferroni corrections were performed to compare the difference between each pair of the groups. To evaluate measurement invariance across groups, multiple group confirmatory factor analyses (CFA) were conducted. Compared to exploratory factor analyses (EFA), CFA methods allow greater flexibility for testing alternative models against one another (e.g., one-vs. twofactor models) and for testing whether the parameters (e.g., factor loadings) are equivalent across groups. For each CFA model, the v 2 statistic, degrees of freedom, comparative fit index (CFI), and root mean square error of approximation (RMSEA) are reported. A CFI over 0.9 [45] and RMSEA under 0.05 [46] indicate adequate fit of the model to the data. To assess relationships between help seeking and HRQoL in different groups while taking potentially different measurement structures of SF36 across groups into consideration, we used structural equation models (SEM) because they allow for simultaneous estimation of measurement structures and regression models. We used Mplus [47] for both CFA and SEM.
Results
Preliminary analyses showed no significant differences between NP and SW tribes in either the measurement structure or the path coefficients in our model (data not shown); hence analyses below were conducted using a combined sample of two tribes.
Univariate analysis Table 1 shows that the scale scores in all eight dimensions of SF36 were highest among those without diabetes or hypertension. At the other extreme, the respondents with both diabetes and hypertension reported the lowest HRQoL for every dimension. Between those two extremes, those with diabetes alone or hypertension alone reported moderate deficits on the eight dimensions of SF36. The most striking differences between those with both chronic conditions and those without either chronic condition were the differences on Role-Physical (64.2 vs. 86.4) and General Health (50.3 vs. 72.5). The smallest difference was found on Mental Health.
Also shown in Table 1 are the rates of biomedical service use and seeking of traditional healing for a physical health problem in the past year among the four groups. The rates of biomedical service use were significantly higher in those with diabetes only (76%) or comorbid diabetes and hypertension (72%) compared to the respondents in the other two groups (59% for those with hypertension only and 53% for those without either condition). On the other hand, the rates of seeking traditional healing in the past year were not significantly different among the four groups.
Measurement invariance of SF36
Using CFA methods, we compared the model fit for a set of alternative models in all four groups of respondents in this Significantly different from hypertension only à Significantly different from diabetes and hypertension study: a one-factor structure, a two-factor structure in which no subscales loaded on more than one factor (crossloaded), and the more common model in which General Health, Vitality, and Social Functioning were crossloaded for both the physical and mental factors. For all four samples, the two-factor model with crossloadings provided the best fit (data not shown). In Table 2 , the typical two-factor model with crossloadings was tested across groups to determine whether the factor loadings and the factor structures could be assumed equivalent across the four groups. The difference in v 2 statistics indicated that significant differences in factor loadings existed across respondents with and without diabetes or hypertension. More specifically, a series of model comparisons showed significant differences in factor loadings of two subscales (Bodily Pain and General Health) across the health condition groups. Moreover, further tests showed that the factor loadings of Bodily Pain and General Health could be assumed equal in the three groups who had diabetes or hypertension or both, but were significantly different in the ''neither condition'' group.
HRQoL and help seeking Table 3 shows the fit statistics for the structural equation models testing the relationships of help seeking with the two HRQoL factors; we also assessed whether the two subscales (Bodily Pain and General Health), which showed different factor loadings for the ''neither condition'' group, were differentially related to help seeking. Model comparisons were performed using v 2 statistics. The results showed the model with biomedical service use effects and traditional healing use effects on both the physical and mental health factors, plus a direct path of biomedical service use on Bodily Pain, adjusted by age, gender, and tribe effects (model 6), provided the best fit. This final model is depicted in Fig. 1 . Table 4 presents the parameter estimates of the final model for the four groups. Looking first at the factor loadings, as indicated in the multiple group CFA, the standardized loading estimates for Bodily Pain and General Health scales differed across groups. Bodily Pain loaded less strongly on the physical factor for those with diabetes, hypertension, or both compared to those with neither condition. On the other hand, General Health loaded more heavily on the physical factor for those with one or both of these conditions compared to those with neither of these chronic diseases.
Also shown in Table 4 , the biomedical service use in the past years was strongly related with the physical factor solely for those who had hypertension only. On the other hand, seeking help from traditional healers was significantly associated with the physical factor for all the respondents, with the exception of those with diabetes only. For the group with neither condition, help seeking from traditional sources was strongly correlated with both lower physical and mental factor scores. However, for those with diabetes only, neither biomedical service use nor traditional healing was significantly associated with worse HRQoL. Finally, even controlling for the Physical and Mental factors, worse Bodily Pain was significantly associated with biomedical service use in the past year in all four groups. a Factor loadings are bolded to indicate the unstandardized loadings of these two items are assumed to be different between group 1 and groups 2, 3, and 4 (the loadings of these two items are assumed to be equal among groups 2, 3, and 4). The unstandardized loadings of all the other six items are assumed to be equal among all the four groups b Bolded if P \ 0.05
Discussion
As might be expected, but not previously reported for American Indian samples, we found that both diabetes and hypertension were associated with a highly significant impact on HRQoL, reflected by the large effect size from the scale scores across all eight SF36 subscales for the diabetes and hypertension group. This is consistent with previous studies showing that the presence of concurrent diabetes and hypertension was associated with a significant decline in SF36 scores, especially in physical functioning [26, 27] . Another recent study found that the hypertension was not significantly correlated with decreased quality of life [25] ; however, that study used another instrument, the Health Utilities Index-III, to measure HRQoL. The greatest mean differences between the comorbid diabetes and hypertension group and the reference group were found on the Role-Physical subscale and the General Health subscale. The relationship of diabetes with the General Health subscale and physical health in general was shown earlier [48] , especially among those with diabetes complications [12] . When we considered the factor structure of the SF36 subscales, we found that we could not assume measurement equivalence across groups defined by diabetes and hypertension status. Previous work suggested the assumption that the factor scores underlying the published PCS and MCS scores may not be valid in some American Indian populations [49] . Although we did not specifically test that assumption here, the nonequivalence of factor loadings found in the current study again suggests that methods allowing for specification of measurement models within the context of full structural models comprise stronger methods than do the simple use of the PCS and MCS summary scores. We found that, among the respondents with neither diabetes nor hypertension, the factor loadings of General Health for the physical and mental functioning factors were equivalent in magnitude. However, among those with diabetes and/or hypertension, General Health loaded more heavily on the physical factor, indicating that these chronic diseases were associated with stronger links between physical function and general health. On the other hand, Bodily Pain was less related to physical functioning for those with diabetes or hypertension than those with neither, likely reflecting the ''silence'' of these two conditions. Our findings are consistent with several previous studies evaluating the psychometric assumptions of SF36. Hobart et al. [50] pointed out that when using the SF36 as a health measure in patients with multiple sclerosis, summary scores should be reported with caution, because assumptions for generating two SF36 summary measures were only partially satisfied. The magnitude and pattern of scale to component correlations in patients with multiple sclerosis differ from the general population, indicating that the factor scores used to generate the summary measures are not entirely applicable to people with multiple sclerosis. Taft et al. [51] also concluded that the current PCS/ MCS scoring procedure might inaccurately summarize subscale profile scores and should be interpreted with caution and only in combination with subscale scores. Indeed, the creators of the SF36 advise users that the PCS and MCS scores should be used only after careful consideration of the subscale scores [32] .
Another important finding was that about 25% of the respondents with diabetes and 40% of the respondents with hypertension only did not use any type of biomedical service in the year prior to interview. In addition, respondents with both diabetes and hypertension did not have a higher rate of biomedical service use compared to those with diabetes only. Theoretically, because of treaties and laws that arose from the government's acquisition of Indian lands, the federal government is obligated to provide health services to the native population, which would mean that native communities enjoy easy access to medical health services. However, in reality, the IHS is underfunded and understaffed [35] , resulting in unavailability of care for many American Indians; relatively low rates of biomedical service use in our sample likely reflect this situation. We also found women used biomedical services more frequently than did men, consistent with some previous reports [52, 53] ; we found no gender differences in seeking traditional healing though (data not shown). Future studies investigating specific barriers to care among American Indians with chronic conditions (including gender-specific barriers) are urgently needed to improve health care in this unique population.
When assessing the relationships between HRQoL and biomedical service use, Bodily Pain showed the most consistent pattern: even after controlling for the physical and mental health factors, those reporting more Bodily Pain were more likely to seek biomedical services than those in less pain. On the other hand, controlling for Bodily Pain, the full physical factor was only significantly associated with utilization of biomedical service in those with hypertension only. This might be caused by different perceptions of diabetes and hypertension among American Indians. The salience of diabetes is high in American Indian communities, and it is a common knowledge that diabetic patients should visit their biomedical service provider on a regular basis, no matter whether they experienced symptoms or not. However, many people may perceive hypertension as a milder disease, and feel less impetus to see a biomedical service provider until they feel their physical health recently worsened. It is worth noting that in the model without the direct path between Bodily Pain and biomedical service use (data not shown), the effect of biomedical service use on the physical health factor was also significant among those with neither condition, indicating Bodily Pain was the major reason for this group of respondents to use biomedical service.
Meanwhile, seeking help from traditional healers was significantly related to the physical factor in all respondents in this study except those with diabetes only. A previous study has shown that the use of biomedical and traditional services among American Indians varied by problem type with traditional healers providing care for problems affecting the whole person, including emotional problems, rather than specific physical health problems [36] . As an increasingly prevalent disease in American Indian communities, diabetes is usually thought of as a physical health problem that warrants biomedical care. On the other hand, although hypertension is also a physical health problem, it may be perceived as more closely related to psychological and emotional problems, especially life stress [54] [55] [56] . Hence, American Indians with hypertension may be more likely to seek help from a traditional healer as their health worsens.
Several limitations exist for this study. First, we relied on self-reports of physician diagnosis of diabetes and hypertension and were unable to confirm these diagnoses through chart reviews or clinical examinations. A previous study comparing self-reported comorbidities and medical chartbased abstraction, however, found that these two methods agreed in more than 90% of the cases for most chronic conditions [57] . Second, we chose to emulate the approach of Ware et al. [58] with factor analyses at the subscale level rather than the item level; a full second-order factor model would likely yield somewhat different results. However, several recent studies investigating the Different Item Functioning (DIF) of SF36 by chronic diseases indicated the presence of DIF related to chronic diseases was minimal and rarely transferred to the subscale level [59, 60] . Third, one of the model fit statistics, RMSEA, of the final model is not optimal (0.061). Although usually only models with a RMSEA under 0.05 are considered good fit, given all the other model fit indices of the final model (CFI, TLI, etc.) indicated reasonable fit, we feel that the fit of this model is adequate. Fourth, subjects aged 55 years and older were not included in the survey. As both diabetes and hypertension are most prevalent in older populations, future studies are needed to determine whether the same findings are obtained in individuals older than age 55. Finally, no data on type of diabetes or severity of illness were collected, and it is possible that our sample include patients with both type 1 and type 2 diabeties. Since type 1 diabetes is mostly seen in younger patients while type 2 diabetes is more prevalent among older populations, our sample could have some patients with type 1 diabetes. However, type 1 diabetes is very rare among American Indians [61] , and analyses restricted to participants who were 35 years and older (thus excluding most type 1 diabetic cases) produced similar results (data not shown). Similarly, the lack of severity assessment precludes us investigating the relationship between disease severity and HRQoL and future study with more comprehensive measurements of chronic conditions is warranted.
Nevertheless, this is the first study to compare the HRQoL in a large sample of American Indians with and without diabetes and/or hypertension and to evaluate the measurement equivalence of SF36 scales among those with and without these two chronic conditions. It demonstrates the impact of diabetes on HRQoL among American Indians-a population with very heavy diabetes burden, especially among those with comorbid hypertension. This study also highlighted the relatively low rates of biomedical service use among the American Indians with diabetes and hypertension and revealed interesting relationships between the HRQoL and different types of help seeking among the respondents of this study. Future research needs to examine the causes of the relationships between HRQoL and help seeking among American Indians with different chronic diseases and to investigate barriers to care among those with low HRQoL scores. Additionally to be considered is the extension of such investigations to urban native populations, who comprise about two-thirds of all American Indians and have a very different health care ecology. Paula A. Espinoza, Candace M. Fleming, Ann Wilson
